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ARCMMTC ATKyTATrnw i nm ATsm ^ ^ v rDj otorr 

Ohis invention relates to a pocooess fcr the pctparation 
of synthetic oils useful as luhticants, luhrdcant additives and 
iJisulatixg fluids. Mare particularly, the invention relates to a 
process for the monoalkylatian of arcnatic l^drocaiijons with 
novel olefins cbtained from the oligcnerLzatian of Cg-C^^ 
alpha-olef ijTs vtee the aUylating agent is the alpha-olef in 
oliganerization dimer. 

It has been well established in the prior art that 
ha^drocarixn oils possessing superior properties in applications 
sudi as low viscosity lubricants, insulating fluids for 
electrical transfonners, additives for lubricants, and the lite 
can be pr^ared by aliylation of aranatic ccnpounds using higher 
im lpmla r weight olefins and definic digonars. 
15 U.S.patent 4,238,34>to Itellegrdni,Jr. discloses a 

synthetic oil conposition usefiil as an insulating in 
electrical apparatus ocoprising the ncno or di-aU^lation product 
fran the alkylation of arcnatics with Qligooers containing at 
least 30 and up to 60 carbon atans. Die oligcraets are prepared ty 
20 lewis add catalysis by methods well tawwn in the art. Die 

allqrlaUon reaction is conducted using conventional liquid Lewis 
acid catalyst and the degree of substitution is controlled by the 
aranatic to olefin mole ratio. Dimars are s^arated from 
diganers and not included in the aUylation reaction. 
25 U. S. patent 4,604,491 to Dcessler et al. fiSer»ir»g^ g^ 

synthetic oil ocnposition for functional fluids such as 
lubricants, heat transfer fluids, vacuum punp oils, etc. Hbe 
oonpositions oonprise mono and polyallylabed naEfathaloies 
pr^ared by the aUsylation of naphthalene with alpha-olefins in 
contact with high silica zeolites, ihe aU^i sUbstituent on 
n^thalene contains between 12 and 26 carbon atons. 



30 
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U*S, patent 4,714,794 to Yoshlda et al- discloses a 
^nthetic oil cx irp ositicm oorprising nonoalkylated naphthalene • 
obtained by aUqrlation of naphthalene with alkyl halide, alcchol 
or a straight chain mono-clef in having six to twenty fcur carbon * 
5 atcns, Bie sole ratio of alpha to beta substitttticn on 

naphthalene is at Jeast 1.0. Ohe praiucts esfiiibit coddation 
st^ility. 

Bscently, novel lubricant conpositions (refeczed to 
herein as BVI-Pao) cczprising paLyalpha-olefins and nethods fbr 

10 their preparatim enplcying as catalyst reduced chraniuni cn a 

silica support hacve been disclosed in U.S. patents 4,827,064 and 
4,827,073. HhB process ocBpcises CGnbacting Cg--C^^ l-aUoene 
f eecJstodc with reduced valenoe state chranium oxide catalyst cn 
porous silica support xmder oligoraerizlng conditions in an 

15 oliganerization zoie viier^ higfh viscosity, hi^ viscosity inkx 

(VI) liquid hydroca2±)on lubricant is produced having branch 
ratios less than 0.19 and poor point below -15°C. Ihe process is 
distinctive in that little iscnexizatiott of the olef inic bead 
oocaars conisffed to known oligcraerization xnettoSs to produce 

20 pdyalpha-olefins using Lewis acid catalyst. Lubricants 

by the process cover the fdll range of li(hricant viscosities and 
exhibit a reamftaibly hi^ viscosity inSex (VZ) and low pour point 
even at hi^ viscosity. Ibe as-synthesized HVI-PAD oligoner has a 
pct^mSeranpe a£ terminal olefinic unsaturation. 

25 In the pr^jaratiqn of the novel HVl-Eao lubricant, 

alpha-olef in dijoar containing olefinic unsaturation can be 
sqarated frcn -Bie oliganerization reaction. The conposition of 
the diner mixtmpa conforms to the unique ^)ecificity of the 
oliganerization reaction in that little double bend isomerizaticn 

30 is fomd and shows a low branch ratio. / 

It has been found that novel monoaHylbenzenes or *• 
substituted benzenes can be produoed by an aronatics aUqOation 
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ptooess %*erein the aU^lation catalyst used is an acidic sh^ 
seLectivB netaUosilicate catalyst and the allylatlng agent is 
tlie caef inis dlmer hy-product of the diganerlzation of 
i alpha-olef ins in contact with reduced valence state 

5 diranim a>dde catalyst cn a porous si^jxart. tte olefinic 

is the by-product of an oliganerizaticn process notcible for the 
very lew degree of double boraL iscnerlzatlcn occurring during the 
reacticjn such that the oligomer h^drocarbcns aid HiTpar 
ty-products produced shew branch ratics below 0.19. Ohe alJ^lated 

10 benzenes produced comprise those mono-aUtylbenzenes *4jerein the 
all^l groi^) contains 12 to 28 carbon atois. 

It has been further found that the moncaD^lben 
zenes of the present invention have high viscosity inaices, low 
pour point and lew viscosity, ihey have a low degree of residual 

15 olefinic unsaturatioi and are useful as adaitives to thennally 
and coddatively stabilize Ivflbeioant naberials. niBy are, of 
ttKOiselves, useful as low viscosity Mndcants. 

Hate partiojlarly, a process is «aiPffloBed for the 
production of arcniatic l^drocaibon synUietic oil ocnprising the 

20 steps of: 

^6'^14 olefin vdth a st^^xarted solid 
reduced metal oodde catalyst under oliganerization conditicsis at 
a tenperature of 90 to 250°C, the metal oxide ccnprisirg a lower 
valence f onn of at least one Gtotp VIB metal to produce lubricant 
25 lange hydroca3±Qn product bligoroers having a branch ratio of fran 
0.10 to 0.19 and a viscosity index of at least 130; 

separating the oUgcnars and reoovering Cj^-Cgg olefinic 
diner by-product by distillation; and 

reacting benzaie or substituted benzene with the dimer, 
, 30 or mixture of the dimer, in ocntact with acidic shape selective 

metallosilicate catalyst under alkylating oonditions ^ftier^ 
i aono-alkylbenzenes containing C^-C^B produced. 
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In the present inventicn aranatic hydrocarbans are 
alkylated with iinique olefin dmexs produced as by-product in the 
oligcmerizaticxi of l-alkenes in contact with reduced chromium 
ooddB on si lic a sappart. A characteristic of the novel 
cdLigansrization reaction fraa idiicfa the by-product diners \ised as 
aU^lating agent^in the present inventicn are produced is the 
production of mixtures of diall^l vinylidenic and 1,2 diallcyl or 
triall^l Bono-tOef in oligGDers 

(referred to herein as m-iao oligcners) , as determined by 
infra-red and nuclear magnetic zescnanoe (NHR) analysis. 

In general, the HVI-EftO dllgcmers have the following 
regular head-to-tail structure where n is preferably 0 to 17, 
terminating in o3.ef inic unsaturaticn: 

wiGi scne head-tch*ead oonngctions. Bie HVI-PAO process produces 
a surprisingly sinpler and useful dimer oonpared to the diinsr 
prodiKsed fay l-aHoene oUgcraBrization with BP^ or KLCL^ as 
20 oamnercially praptioed. OVpically, in the present invention it 
has been f cund that a significant prcportion of uhhydrogenated 
dimerized l-altene, or alpha-blefln, has a vinylidenyl structure 
as follows: 

25 ^diere and are alkyl gro^js representing the residue £cm 
the head--to--tail addition of l-aUcene molecules. Far exanple, 
ttie hy-^aroduct diner fron 1-deoene oHgcnfirization acoarding to 
the HVI-ERO process, which can be used as allqrlating olefin in 
the present irwention, has been found to contain three major 

30 ocnpcments, as determined by GC. Based cm NMR analysis, the 
uribydrogenated ocxponents were found to be S-eicosene, 
9-eioosene, 2-octyldodeoene and 9-«sthyl-8 or 
9-ffiei±yl«-9-*'ncnadeoene. 
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Oleflns suitable for use as starting nafcerlal in the 
prQ>aratim of cdef inic HW-BW QligcBeK 

(Miner usaJ as starting mterial in the loeser* ira^eribicai in^ 
those olefins containing &m 6 to 14 cazfaon atons such as 
l-texene, i-octene, 1-deoene, l-dcdeoene and 1-tetradeoene and " 
branched diain isaners such as 4.ineayl-i-penta^ Also suitable 
for use are olef in-containing refinery feedstocks or effluents. 
However, the olefins used 

in this invention are preferably alpha olef inic as fer example 

l-octene to l-dodecene airi Bore pasferably i-decene, or iiu^^ 
of such olefins. 

HVI-ERD bligciners of alpha-olef ins used in this invention 
have a lowhcanch ratio of less than 0.19 and superior 
lubricating ptcperties ocnpared to the aJ^to-olefin oliganers 
with a Mgh branch ratio, as proiuoed in aU taown oaiB^^ 

ais dass of unsaturated HKC-ebo aliha-olef in dUganers 
are prepared by oligcinerization reactions in i*ich a major 
paportian of the dcuble bonds of the alfha^efins axe nob 
isonerized. B»se reactions induae aljha-olefln tiliganerization 
by sufported metal osdde catalysts, su* as Cr ccnpounds cn 
silica or other sufported IDERC Periodic Ifetole Group VIB 

onpounds. Bie catalyst rest prefensi is a lower valence 

VIB metal oxide on an inert sufport. Preferred sufports iixiude 

silica, alumina, titania, silica alumina, mgnesia and the lite. 

ae suEport material binds the metal odda catalyst, ihose porous 
aibstotes having a pore cpening of at least 40 x lo'V (40 
angsUuuu) are pceferred. 

Bie support material usually has high surf&oe area and 
large pore volunes with average pore size of 40 to 350 x lO-^an 
(40to 350 angstrans). Die hi^jh surf ace area are beneficial ftor 
supportiig large amount of highly dispersive, active chronium 
netal centers and to give maximom efficiency of metal usage. 
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resulting in very hi^ activily catalyst. Tba si^port should 
have large average pace openings of at least 40 x lO^^an (40 
angstrons) , with an average pore opening of >€0 to 300 x lo"^iiin 
(>60 to 300 ang stron s) preferred. Ihis large pare opening will 
not iiqpose aiiy diffusicxial restrix±iop- of ttae reactant and 
product to and away from the active catalytic nebal centers, thus 
furtier optimizing the catalyst productivity, 2Qso, far Uns 
catalyst to be used in fixed bed or slurry reactor and to be 
recycled and regenerated many times, a silica stRjort with good 
ph^ical strength is preferred to prevent catalyst particle 
attrition or disintegration during handling or reaction. 

Hbe sappcocbed metal oxide catalysts are preferably 
pr^aied by inpregnating metal salts in water or organic solvents 
onto the sappoxrt.. Any suitable organic solvent known to the art 
may be used, for exanple, ethanQl,methanol, or acetic acid. The 
solid catalyst precursor is tiien dried and mim'TTPr^ at 200 to 
900^C by air or other oo^gen-ccntaining gas. n^r^ft^ the 
catalyst is reduced by any of several various aixl well Icncrai 
reducing iagents axSi as, for exanple, CD, H^, NH^, l^S, cs^, 
CH^SCHj, OljSSC^fmetal alkyl containing cGopounSs such as 
RjB,R2Mg, RLi, R^Zn, rtiere R is allyl, alkoxy, aryl and the, like. 
Preferred are 00 or or metal aU^l containing ooopountSs. 
Alternatively, the Grocp VIB metal may be applied to the 
substrate in reduced form, such as CrU occpounas. Die resultant 
catalyst is very active for oligcmerizing olefins at a 
taiperature range firm belcw room tenperature to 250^0 at a 
pressure of 10 ]tE^ (0.1 atnra^Aere) to 34580 ]^ (5000 psi) • 
Contact time of both the olefin and ite catalyst can vary fron 
one second to 24 hours. Ihe catalyst can be used in a batch type 
reactor or in a fixed bed, continmus-flov reactor. 

In general the s u pp o r t material may be ad3ed to a 
sQlution of the metal oonpounc3s, e.g», acetates or nitrates, 
etc. , and the mixture is then mixed and drded at room 



tenperature. Ohe dry solid gel is purged at sucxaessively higher 
temperatures to 600°C for a period of 16 to 20 hours. Diereafter 
the catalyst is coaled uwier an inert atmosphere to a tenperature 
of 250 to 450^C and a stream of pure reducing agent is contacted 
therewith for a sufficiently Icng period to reduce the catalyst 
as indicated by a distinct color <±ange fron hri^ orange to 
pale blue. Typically, the catalyst is treated with an ancunt of 
CO equivalent to a two-fold stoidiianetric excess to reciuce the 
catalyst to a lower valence CrH state. Finally the catalyst is 
cooled to rocm tenperature and is ready for use. 

Ihe product oligcroers have a very wide range of 
viscosities with hi^ viscosity indices suitable for hi^ 
perfonnance liahrication use. Die product oligomers j^Ifq have 
atactic moleoilar structure of mostly uniform head-to-tail 
oarmections with sane head-tp-head type ccmecticaTs in the 
structure, jhese low hrancSi ratio digomers have hi^ viscosity 
indices at least 15 to 20 units and -^ically 30-^0 units higher 
than equivalent visoosily prior art oligomers, \4iich regularly 
have hitler hrandi ratios and OQrrespandingly lower viscosity 
indices. Ihese lew branch oligomers maintain better or 
conparable pour points. 

ISna brandi ratios, defined as the ratios of CH^ grocps to 
gcmpB in the reaction products and hy-products, are 
caloiLa t ed fron the wei^t feactions of methyl groips obtained by 
Infrared methods, published in Analytical Chemistry , vol. 25, No. 
10, p. 1466 (1953). 

Branch ratio « vt fraction of msthvl ortxip 
l-(wt fraction of methyl group) 

Ohe unique oLef inic dimsrs used as al]cylating agent in 
the present invention are produced as by-product of the HVI-EAD 
oliganerLzation reaction. Typically, in the production of HVI-PAO 
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dligaQsr lubricant base stock, the ollganerizatiGn reaction 
nixbitre is separated froa the catalyst and s^)arated 
by vacuum distillation to rertovB tmreacted alpha-clef in and Icwer 
boiling by-products of i±e oligonsrizatiGn reaction, sudi as 
al^te-^efin dimsr. Htds provides a lubricant basestodc of 
suitably hic^ volatility and viscosity. While other insthods loxun 
to those skilled in the art, such as solvent extraction, may be 
used to separate the alpba-olef in diner by-product, distillation 
is pref erred. 

In the process of the present invention to produce 
aUgj^lated araooatics, particularly nono-all^lbenzenes, by 
allcylation with af orenoted dimer, suitable arcnatic hydrocarbon 
starting Tn?i-hATHaig include benzene, mono and di-all^lbenzenes, 
halobenzenes, alkoxi^Denzenes, carbcocf and carbalkoxy benzenes, 
phenol, catechol, acetanilide, aoebcfhencne, and the like. 
Preferred arpnatics Incaude benzene, toluene, chlordbenzene and 
anisole. 

^ alkylaticn reaction of the present invention is 
condacted by cont a cting a mixture of olef inic dimer and arcnatic 
bydrocazixn with a solid shape selective acidic metallosilicate 
catalyst having a large pore size. Ohe reaction may be oonaucted 
at a tenperature between 0 and 30D^C, but preferably betweai 160 
and 200^C. !lhe reaction pressure can be between 107 aid 7000 KBa 
(1 psig and 1000 psig) , but is preferably 2760 1^ (400 psig) • 
Ihe liquid hourly s^ce velocity (IHSV) based on catalyst can be 
between .01 and 10, but is prefer^ly between 0.4 and 0.6. 

Ihe all^lation reaction can be conducted with or without 
a solvent. Useful solvents incaix3e nitrobenzene, tetrahydrofuran, 
perchlorcbenzene and all such generally higher boiling solvents 
inert in the alkylaticn reaction. Hcuever, it is preferable to 
conduct the reaction in the absence of addted solvent and more 
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preferable to enploy an excess of aronatic hydrocarixjn reactant 
as solvent. The process of the present invention can be carried 
cut to produce nono-alkylbenzenes issing a mole ratio of reactant 
benzenes to olefinic dimer alJ^latixig agent of between 50:1 and 
0,5:1, preferably between 5:1 and 1:1. Ihe reacticn can be 
carried cut in any vessel suitable for the reaction between fluid 
alkylating agent and benzenes with solid catalyst. Preferably, 
the reaction is conducted in a fixed bed reactor or a continuous 
stirred tank reactor but mc^ be effectively carried ait in a 
batch reactor. 

Surprisingly, the pro c ess of the present invention leads 
to essentially mono all^lation of aromatic taydrocarbcxi with 
olefinic dimer vtoen the alkylation is carried our using acidic 
£shape selective matallosilicate catalyst such as aluminosilicate 
zeolite. The sh^ selective characteristics of zeolite catalysts 
are well kncwn to those sikilled in the art and in the present 
invention such shape selectivity is deemed to have a detennining 
influence in the surprising limitation of the reaction products 
to essential wanoallylates. Tba application of shape-selective 
catalysis is discussed in "Industrial i^lication of Sh^ 
Selective Catalysis" by N. Y. Chen and W. E. Garwood in catal. 
Rev. Sci. Eng., 28 (2&3), 185-264 (1986). 

Zeolites of interest to shc^ selective catalysis are 
divided into three major graips aooording to their pore/charmel 
systaos. Ihese systems include B-raitered oocygen ring systens, 
lO-senbered oxygen ring systans and dual pore systens including 
l2-3nenbered oxygen ring openings. In general, they are referred 
to as small, medium or large pore size zeolites proceeding fron 8 
to 12 menibered ring systene. Ihe systens are itare ocnpletely 
described in Atlas of Zeolite Structures Types, Ihtematianal 
Zeolite Assoc. , Polycrystal Book Service, Pittsburg, 1978. 
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Zeolites useful as catalysts in the present inventicn 
include ail natural or synthetic acidic large pore size zeolites, 
typically vfith a pore size of 6.4 to 7.5 x lo'^Bm (6.4 to 7.5 
Angstans) . Barticularly xiseful catalysts inclu3e the acidic form 
of ZSM-4, ZSM-12, ZSM-20, Eairjasite X fi Y with pore size of 7.4 x 
10'"''iiiii (7.4 Angstians) Cancxinite, Gtelinite, M&zzite, Mordenite 
and QCfcetite. A'prefescxed catalyst is Eaiijasite Y. 

Ibe f cOlming exanples axe pcesented to illustiE±e the 
present inveitich and eore not intended to limit the sccpe of the 
invention. 

Example 1 

Catalyst Preparation aina activation Piooedure 
1.9.: grains of dircnxum (H) acetate 
(Cr2(O00caj)^2^O)(5.58 BBDle) (ooninercially obtained) is 
dissolved.in 50 ml of hot acetic acid. Dien 50 grans of a silica 
gel of 8-12 me^ size, a surface area of 300 aVg* and a pore 
volunB of 1 vH/q, also is added. Most of the solution is 
abso c b a l by the silica gel. Die final mixture is Tn jy^ for half 
an hour on a zotavap at xocn tesB[)etatuxe and dried in an 
openr-dish afc room tenperature. Fixst, the diy sdid (20 g) is 
Furged with at 250°C in a tube funaoe. nje furnace 
taiperature is then raised to 400®C for 2 hours. Die tenperature 
is then set at 600°C wilii dry air purging for 16 hours. At this 
time the catalyst is cooled under to a tesoperature of 300°C. 
Ohen a stream of pure 00 (99.99% froa Ifatheson) is introduced for 
one hour. Finally, the catalyst is cooled to room tenperature 
under and read/ for use. 

Exanple 2 

Ohe catalyst prgjared in Example l (3.2 g) is paciked in a 
S.Snm (3/8") stainless steel tubular reactor inside an 
Mariteted dry booc. Die reactor under 1^ abnoqiiere is then 



wo 90/11986 



PCrAJS90/01714 



15 



20 



-n- 

heated to 150°C by a single-zane liidbexg furnace. E»-puri£ied 
l-hfixene is punped into the reactor at 1070 KBa (140 psi) and 20 
aO/far. Hie liquid effluent is collected and strdi^jed of tiie 
unreacted starting uaterial and tiie low boiling material at 5 kia 
(0.05 m Hg) . TtiB residual clsar, oolacless liquid has 
viscosities and VI's suitable as a luibricant base stodic. 

T.O.S.*, hr. 2 3.5 5.5 21.5 



lube Yield, vrt:% lo 41 74 

10 Viscosity, m^/s (cS) 



31 



at40°C 208.5 123.3 104.4 166.2 

lOO^'c 26.1 17.1 14.5 20.4 

VI 159 151 142 143 
*Xi]De on stream 



Exaimfle 3 

A oriHnpp L i ial diran^sillca catalyst tdiich contains 1% cr 
on a large-pore volume synthetic silica gel is used. Ohe 
catalyst is first calcined vdth air at 800°C far 16 hours and 
reduced with CD at 300°C for 1.5 hours. Ihen 3.5 g of liie 
catalyst is paciked into a tubular reactor and heatgd to 100°C 
under the Nj atanosEtere. l-Hexene is punped throu^ at 28 ml per 
hour at 101 MPa (1 atmosphere) . aha products are collected and 
analyzed as follows: 







£ 


S 


E 


I 


25 


T.O.S.*, hrs. 


3.5 


4.5 


6.5 


22.5 




lube Yield, % 


73 


64 


59 


21 




Viscosity, mm^s 


(CS), 










at 40°C 


2548 


2429 


3315 


9031 


4 


100°C 


102 


151 


197 


437 


30 


vr 


108 


164 


174 


199 



♦Time on stream 
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Exaorole 4 

Five grains of an a nmaiium Eaujacite Y zeolite is placed 
in a fixed bed reactor. Ihe catalyst is bound with 35% silica. 
The reactor is heated in air to 538^C and isaintained at this 
tenperature for 12 hours. The araoaniuni Y zeolite is transfanoed 
to the hydrogen cac acidic Y farm. A feed cYirprisgd C3f benzene and 
by-product C^^ blef Inic dijoer fran tbe oligoserizaticn of 
1-deoene in the sde ratio of 5:1 benzene to diioers is passed 
over the catalyst at 2900 }(Pa (400 psig) • Ihe initial reaction 
tenpetature is 160^C at an IHSV of 0.4. At these reaction 
conaiticais 88.1% of the dimers are reacted, aooording to gas 
<Araanatograp h ic analysis. After distillatiGn at 220^C and 660 Pa 
(Snm Hg) , the product has the properties presented in Table 1. 

Example 5 

Using the sane feed and catalyst as in Exanple 5, 
3?eacticn was carried out at 200^C and 0.6 IHS7. Diner ooowersion 
is 92.8%, aooording to gas chranatogra^shic analysis. !Ihe product 
p rop er ties are presented in Taible 1. 

l^ifrared analysis of the xoononaUylbenzenes confimed 
that the structures are alJylbenzenes. IR spectra of a model 
oGnpcuni, l-fiienyldodecane, Mibm ooDpared to the products Bade by 
this Bethcxl is found to be identical. 

Gas chroiatogreghic analysis of the products further 
shews the presence of C^g mano-aUcfl benzenes. No di-substituted 
products are noted by GC analysis. 

!Itae following elemental analysis and molecular weic^ 
detemdnaticns are consistent with scno allcyl substitution: 



Exanple 5 
Exanple 6 

Calculated (xnonoalkyl) 



% Cadscn 


% Hydrogen 


H.W. 


87.23 


13.38 


385 


87.09 


12.87 


379 


87.15 


12.85 


358 
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Jiable 1 




EKauple 




6 


Tenperature, C 


160 


200 


Pressuxe, KPa (psig) 


2860 (400) 


2860 (400) 


ISSV 


0.4 


0.6 


% CSanversioi of Djjner 


88.1 


92.8 








KV, 40°C 


17.80 


15.47 


K7,100°C 


3.86 


3.47 


Viscosity Index 


108.7 


99.4 


Bcendne NUniser 


2.4 


4.4 


Bour Point, 


-35.7 


-37.5 


It has been found -Oiat the pcoducts 


Of tl)e present 



invention axe useful as additives to mineral oil and synthetic 
oils yixa added to those oils in snail but sufficient amounts. 
I«i«icants axe often f annulated with actives to enhance 
properties for specifio appUcaticns. 

me more oannanly used atiaitives include oxidatien iiihiJjitois, 
xust inhibitors, metal passivatots, antiwear agents, extxeine 
pressure additives, pour point dgjressants, 
detergent-dispersants, viscosity index (VI) iiprovers, foam 
inhibitors and the lite. Ihis aspect of lubricant arts is 
^jecif ically described in Kirk-Othmer "Encydcpedia of Chemical 
TecijnQlogy', 3rd edition. Vol. 14, pp 477-526. AUtylated 
aranatics axe Jmcwn in tiie prior art as lubricant additives for 
their antiwear properties, thermal and oxidative stability as 
disclosed in U.S. Patents 4,211,665, 4,238,343, 4,604,491 a«a 
4,714,7944. 

Although the present invention has been A»grribgd with 
pceferred entoodiments ana exaniiles, it is to be understood that 
modifications and variations may be resorted to without dgarting 
fran the spirit and scope of this invention, as those skilled in 
the art will readily understand. Such modifications and 
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variaticns axe cxxisodared to ]3e vitliin the purview aid crirya of 
tbe foUcwing daims. 
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1. A p mce ss for the praiuctiGn of jrcno-alkylJcienzen^ 
o°tttaiiiiiig C^g-<^g alkyl gcacp frcm alpha-olef in dimer, 
CGoprising; 

reacting benzene or substituted benzene vdth C^-C^^ 
alpha-olef in olef inic diiner having a branch ratio of less than 
0.19, or mixture of the dimers, in ocaitact with acidic sh^ 
selective metallosilicate catalyst inxler alkylating coniitioins 
yiiber^ the OKXio-alkylbenzenes are produced. 

2. Ohe process of claim 1 \*erein the mstallosilicate 
catalyst conpirises acidic aluminosilicate zeolite-type catalyst 
containing large pore size. 

3. The process of daisi 2 ^dieiein the catalyst ccnprises 
a c idi c zeolite containing pore size of 7.4 x lO^'am. 

4. Ihe process of claim 1 ifliecBin the catalyst nr«ir ri g^ 
acidic X or Y Eaujasite. 

5. Die process of claim 1 \*erein the alpha-olefin 
olefinic diiosr oonprises the reaction product of ttje process 
OGDprising: 

contacting Cg-c^^ alpha olefin with a si^pported solid 
reduced metal odde catalyst under digor^ization conditions at 
a teqperature of 90 to 250°C, the metal codde conprising a lower 
valence form of at least cm Grocp VZB 

metal to produce lubricant range hydrocarbon product oligomers 
having a branch ratio of 0.10 to 0.19 and a viscosity index of at 
least 130; 

sqparating the oliganers and recovering the diiner 
fraction thereof by distillation. 

6. Die process of claim 5 \dierein the siiported solid 
reduced metal oxide catalyst ccnprises carbon urmrft^ift^ reduced 
chraniim oxide and the support oonprises silica. 
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7. Tba process of claim 5 ^iierein the alpha-olefiiis are 
talosn froni the gtojp consisting essenticdly of l-hesosne, 
l-«±enB, 1-deoene, 1-dodeoene ard 1-tetradecene. 

8. Iba process of claim 1 \dierein tha dimer ccnprlses 
l-deoer^a dimer containingr 20 carbon atoDS. 

9. TbB p iooess of dadn 1 ^ftierein tiie ncnoallc^l benzenes 
ocop-ise allcylbenzenes having a brooina nunber below 5, 
viscosity index greater tiian 90 and pour point below -30^0. 

10. !ltae process of claim 1 viierein tbB aU^lating 
oaniitions ccnprise taiperature between 0 and 300^0, pressure 
between HO and 7000 V!Pa and liquid hourly space velocity between 
0.01 and 10. 

11. The process of claim 1 therein the aUylating 
condLtions oarprise taiperature between 160 anJ 200°C, pressure 
2860 kBa and liquid hourly ^ce velocity bebueen 0.4 and 0.6. 
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